ticular disease differs between Japan and Western countries. For example, computed tomography (CT) is readily accessible at Japanese hospitals, so urgent CT may be selected as the first diagnostic procedure for suspected diverticular disease. Endoscopic clipping or band ligation may be preferred as the first endoscopic procedure for diverticular bleeding. Administration of antibiotics and complete bowel rest may be considered as first-line therapy for colonic diverticulitis. In addition, diverticula occur mainly in the sigmoid colon in Western countries, whereas the right side or bilateral of the colon is more commonly involved in Japan. As such, diverticular disease in the right-side colon is more prevalent in Japan than in Western countries. Against this background, concern is growing about the management of colonic diverticular disease in Japan and there is currently no practice guideline available. To address this situation, the Japanese Gastroenterological Association decided to create a clinical guideline for colonic diverticular bleeding and colonic diver-
Introduction
In Japan, opportunities to treat patients with colonic diverticular disease (diverticular bleeding and diverticulitis) have been increasing in recent years as the prevalence of colonic diverticula has increased [1, 2] . In particular, the number of reports of colonic diverticular bleeding from Japan has been increasing in the past 2 or 3 years [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . Colonic diverticular bleeding and diverticulitis are both acute illnesses, but because they tend to recur and necessitate colectomy when severe, their clinical significance is increasing. Novel treatment methods such as endoscopic band ligation (EBL) have been introduced as hemostatic modalities for colonic diverticular bleeding, and the knowledge and skills required for the diagnosis and treatment of colonic diverticular disease have steadily accumulated [3, 14] . However, challenges remain, including a low rate of identifying bleeding sites [22] and a relatively high rate of rebleeding after achieving hemostasis [14, 17, 23] . Against this background, momentum has grown to establish a clinical practice guideline, prompting the Japanese Gastroenterological Association to begin development in collaboration with the Japanese Society of Gastroenterology, Japan Gastroenterological Endoscopy Society, and Japanese Society of Interventional Radiology.
Members of the guideline committee were selected in early 2016, and policies for and scheduling of the development process were finalized in May 2016. Diverticular bleeding and diverticulitis of the colon were chosen as the target illnesses of the guideline. Because treatment for colonic diverticular bleeding begins with a diagnosis of acute lower gastrointestinal (GI) bleeding (LGIB), it was decided to create several clinical questions (CQs) related to the treatment of LGIB. The steps taken to establish the guideline involved incorporating the concept of the GRADE system for rating clinical guidelines, developing the CQs, accumulating evidence through a literature search and review, and developing the Statement and Explanation sections. A total of 9 guideline committee sessions were held to facilitate constructive discussion about the guideline before the first draft was developed. This draft was then revised by an external assessment committee in June 2017 and made available for public comment in July 2017. Input and feedback received from the Japan Society of Coloproctology were particularly valuable. After revisions, the Guideline for Colonic Diverticular Bleeding and Colonic Diverticulitis in Japan (hereinafter, the Guideline) was finalized. The Guideline was published in Japanese in 2017.
members after careful consideration of the (i) quality of evidence and (ii) balance of benefits and harms (balance between disadvantages such as patient burden, cost, and benefits acquired by implementing recommended practice).
Management of Colonic Diverticular Bleeding
A flowchart for the diagnosis and treatment of diverticular bleeding is shown in Figure 1 . Diverticular bleeding typically presents as acute-onset painless hematochezia. In addition to taking medication history, physical examination, and blood testing, fluid replacement and blood transfusion are performed when necessary to stabilize vital signs (CQ4-7). When patients with upper GI bleeding have a large amount of bleeding, acute-onset hematochezia becomes the main symptom, necessitating differential diagnosis. At this time, it is important to insert a gastric tube or perform upper GI endoscopy prior to colonoscopy (CQ5).
Colonoscopy is subsequently performed, but in some patients with acute LGIB, abdominal computed tomography (CT) may be considered (CQ8,9). For colonoscopy, it is important to pay attention to bowel preparation (with oral lavage solution), colonoscopy start time (within or after 24 h), and endoscopic equipment (e.g., endoscopes with water-jet system), and efforts should be made to identify the source of bleeding and make an accurate diagnosis (CQ10-14).
Endoscopic hemostasis is performed when stigmata of recent hemorrhage (SRH) are identified (CQ15,16). Most colonic diverticula are false diverticula that do not have muscularis propria, and effective endoscopic therapy should be selected after considering the anatomical characteristics of the colonic diverticula and vasa recta.
Arterial embolization or colectomy is performed when endoscopic hemostasis is unsuccessful (CQ17-21). Treatment should be selected after considering indications, invasion, treatment efficacy, and unexpected complications.
It is important to pay attention to preventing recurrence because colonic diverticular bleeding has a high risk of recurrence over a long-term follow-up period (CQ22-26).
Management of Colonic Diverticulitis
A flowchart for the diagnosis and treatment of patients with fever or acute abdominal pain indicative of colonic diverticulitis is shown in Figure 2 .
Physical examination and blood testing are performed first, and an imaging test (CT or ultrasonography [US] ) is performed additionally when it is necessary to examine for complications such as abscess, perforation, and peritonitis (CQ27-30).
Follow-up observation is carried out after antibiotic therapy and bowel rest when colonic diverticulitis is not accompanied by abscess or perforation (CQ31-33).
Even when colonic diverticulitis is accompanied by abscess or perforation, conservative treatment is carried out if the site of peritonitis is limited to the local area. At present, there are no clear criteria related to abscess size as an indication for US-or CT-guided drainage, but antibiotic therapy and bowel rest are recommended when abscess size is ≤3 cm (CQ36). When the abscess is ≥5 cm, US-or CT-guided drainage is recommended in addition to antibiotic therapy and bowel rest (CQ36). However, when the abscess is 3-5 cm, the treatment approach is tailored to individual patients after carefully considering the pathological condition and feasibility of drainage depending on the availability of human and facility resources. Patients unresponsive to drainage need to be placed under strict follow-up observation with the possibility of colectomy. In contrast, patients with generalized, not localized, peritonitis are indicated for emergency surgery (CQ35).
The recurrence of diverticulitis is not necessarily an indicator of poor prognosis (CQ41). In principle, conservative treatment is recommended for recurrent diverticulitis without abscess or perforation. Even though colectomy is not indicated for recurrent diverticulitis alone (CQ34, 37), it is indicated for patients who have multiple recurrence, intestinal stricture, or fistula in, for example, the bladder (CQ38, 39).
Effective methods to prevention recurrence are currently not supported by high-quality evidence and thus require further investigation (CQ43).
Epidemiology of Diverticula in the Colon
CQ1: Is the prevalence of colonic diverticula higher in Japan than that in the West? Statement: The prevalence of colonic diverticula is lower in Japan than that in the West.
Quality of evidence: C Explanation Colonic diverticulosis is common in the West, with a prevalence of ≥50% among individuals aged ≥60 years. In an American study, 28% of individuals with a mean age of 55 years had ≥3 diverticula, 32% had 1-2, and 40% had 0, for an overall prevalence of 60% [25] . Another study of individuals with a mean age of 55 years showed the prevalence of diverticula was 42% [26] . According to statistics published during 2001-2010 in Japan, the prevalence of colonic diverticula in individuals with a mean age of 52 years was 23.9% [2] . These findings indicate that the proportion of individuals with colonic diverticula is lower in Japan than that in the West.
CQ2: Does the frequency of colonic diverticula vary by site in the colon?
Statement: Many Japanese patients have diverticula on the right side of the colon, but the proportion of diverticula on the left side increases with age. Conversely, Caucasians in the United States often have diverticula on the left side of the colon.
Quality of evidence: B Explanation Among Japanese patients with colonic diverticula who are < 50 years of age, 75% of diverticula are on the right side of the colon. However, the incidence of colonic diverticula on the left side increases with age to the point where 60% of patients aged ≥70 years have diverticula on the left side of the colon, with 25% of these patients having colonic diverticula only on the left side of the colon [2, 27, 28] . In the United States, 80% of colonic diverticula occur on the left side including 70% occurring in the sigmoid colon, which account for the majority of colonic diverticula. However, incidence varies by race in the United States, and Caucasian populations have a high incidence of diverticula in the sigmoid colon [26] , suggesting that the anatomical side of colonic diverticula varies with race.
Epidemiology of Colonic Diverticular Bleeding
CQ3: What is the long-term recurrence rate of colonic diverticular bleeding after achieving hemostasis? Statement: The 1-and 2-year recurrence rates of colonic diverticular bleeding are 20-35% and 33-42%, respectively, in Japan.
Quality of evidence: C
Explanation
Only a few studies have reported the long-term rates of rebleeding in colonic diverticular bleeding. In Japan, 3 retrospective cohort studies have investigated the long-term rates of rebleeding among patients admitted for treatment of colonic diverticular bleeding in whom hemostasis was achieved after conservative treatment, endoscopic therapy, or arterial embolization; the 1-year rebleeding rate was 20-35% and 2-year rebleeding rate was 33-42% [29] [30] [31] . In a retrospective cohort study conducted in the United States, the 1-and 2-year rebleeding rates of colonic diverticular bleeding were 30 and 40%, respectively, among patients in whom hemostasis was achieved after treatment other than surgery [32] , which are results comparable to those of the Japanese studies. In contrast, a prospective cohort study conducted in France showed that the 1-, 5-, and 10-year rebleeding rates were 3.8, 6.9, and 9.8% [33] , respectively, which are extremely low compared with the abovementioned studies. In an initial clinical assessment, it is important to assess vital signs such as disturbance of consciousness, blood pressure, and heart rate and to stabilize hemodynamics while concurrently assessing accompanying symptoms, comorbidities, medication history, and blood tests.
Quality of evidence: C Strength of recommendation: Do it Agreement rate: 100% Explanation In the initial assessment, the state of consciousness (lightheadedness) and hemodynamics such as blood pressure and heart rate should be assessed when patients present with presumed LGIB or colonic diverticular bleeding [34] . It is possible to predict the severity of bleeding and determine the indication for fluid resuscitation or blood transfusion [34] . When initial assessment shows abnormal findings in the vital signs, it is important that the patient be monitored, administered oxygen, and given an infusion. While stabilizing hemodynamics, accompanying symptoms, comorbidity, medication history, and blood test results should be evaluated [34] . Evaluating accompanying symptoms will be useful for the differentiation of LGIB. Patients with colonic diverticular bleeding often have indolent hematochezia [34] , but when they have diarrhea and abdominal pain as well, the possibility of enteritis such as ischemic colitis and inflammatory bowel disease increases [34] , and if patients have fever as well, the likelihood of developing infectious enteritis increases. Thus, obtaining a thorough medication history, such as anticoagulants, antiplatelets, and nonsteroidal anti-inflammatory drugs (NSAIDs), is important for predicting the risk of rebleeding and thromboembolism and for overall management during and after hospital admission. Furthermore, comorbidities (e.g., chronic kidney disease, cirrhosis, hypertension, diabetes, and dyslipidemia), previous medication history, blood tests (e.g., hemoglobin, hematocrit [Ht] , prothrombin timeinternational normalized ratio, blood urea nitrogen [BUN] , and creatinine [Cr] ) are useful in determining indication for admission, intensive care, and timing of tests [34] . LGIB. However, patients with upper GI bleeding sometimes experience a large amount of dark or bright red stool [34] [35] [36] . In a randomized controlled study, 13 of 85 patients (15.3%) with multiple episodes of severe hematochezia had upper GI bleeding [34] [35] [36] . In another randomized controlled study, 4 of 112 patients (3.6%) with severe hematochezia had upper GI bleeding [35] . According to a meta-analysis, clinical findings indicating upper GI bleeding are black stool, bloody or coffee grounds aspirate from the nasogastric tube, and BUN:Cr ≥30 [37] . Therefore, in patients with severe dark or bright red stool, upper GI bleeding needs to be ruled out by calculating BUN:Cr and inserting a nasogastric tube or performing upper GI endoscopy. [38] [39] [40] [41] [42] [43] and may require blood transfusion, arterial embolization, or colectomy [40, 43] . If these patients could be stratified at initial examination, it would help physicians decide on the indication for hospitalization, the timing of treatment, and the provision of intensive care services. However, unlike acute upper GI bleeding, only 8 studies have developed models that predict continuous bleeding, rebleeding, and mortality in patients with LGIB [38] [39] [40] [41] [42] [43] [44] [45] of which only 3 studies have verified the validity of the prediction model [38, 43, 45] (Table 3 ). The important predictors of continuous bleeding or rebleeding are hypotension, tachycardia, signs and symptoms of shock such as loss of consciousness, symptoms accompanying hematochezia (bright red stool without abdominal pain or diarrhea), medication history (antiplatelets and NSAIDs such as aspirin), past medical history (colonic diverticula or angiodysplasia), comorbidities (≥2), and hematological findings such as Ht, Cr, and albumin (Alb) levels [38, 43, 45] . However, to generalize these factors, more evidence needs to be accumulated because the area under the receiver operating characteristic curve indicating the predicting power was ≤0.8 in those studies that investigated validity.
CQ6

CQ7
: Is the discontinuation of antithrombotic drugs recommended for patients with acute LGIB or colonic diverticular bleeding after hospital admission? Statement: The risk of thromboembolism due to discontinuation of antithrombotic drugs and the risk of bleeding due to continuation varies among patients. Therefore, all physicians involved in the management of such patients should cooperate with each other and establish a medication management plan tailored to individual patients. However, it is recommended that low-dose aspirin for primary prevention of cardiovascular events be discontinued.
Quality of evidence: C Strength of recommendation: Probably do it
Agreement rate: 88% Explanation Post-admission management is essential because of the association between discontinuation of antithrombogenic drugs and risk of thromboembolism or subsequent death [46] [47] [48] [49] [50] [51] . A common recommendation among preexisting guidelines [34, [52] [53] [54] [55] [56] [57] is that drugs should be discontinued after dialogue and in close collaboration with experts in different fields such as hematologists, cardiologists, neurologists, and gastroenterologists.
The clinical practice guidelines for LGIB published in the United States and Europe recommend temporary discontinuation of anticoagulants because of the potential risk of bleeding [34] . However, discontinuation of antithrombogenic drugs increases the risk of thromboembolism in patients on anticoagulants or antiplatelets and at increased risk of thromboembolic events [34, [52] [53] [54] [55] [56] [57] . In the present Guideline, recommendations with a uniform approach for discontinuing antithrombogenic drugs are generally avoided. Instead, the Guideline recommends that all involved physicians cooperate to establish a medication management plan tailored to individual patients on antithrombogenic drugs because of individual variability in the risk of thromboembolism due to drug discontinuation and in the risk of bleeding due to drug continuation. However, the discontinuation of low-dose aspirin for primary prevention is recommended because the risk of thromboembolism outweighs the risk of bleeding. CQ8: What is the optimal initial diagnostic modality for identifying the source of bleeding in patients presenting with presumed acute LGIB or colonic diverticular bleeding? Statement: Colonoscopy is recommended as an initial diagnostic modality when acute LGIB or colonic diverticular bleeding is suspected.
Quality of evidence: C Strength of recommendation: Do it Agreement rate: 100% Explanation Colonoscopy [58] [59] [60] [61] [62] [63] [64] , CT, angiography, scintigraphy [59-61, 64, 65] , and abdominal US [66] are commonly used for the diagnosis of acute LGIB and colonic diverticular bleeding. These modalities have been compared in observational studies [59] [60] [61] 64] but not in a randomized controlled study. Due to recent technological advances in medical devices, CT is becoming a popular diagnostic modality for acute LGIB. According to a meta-analysis, the diagnostic accuracy of CT angiography in acute GI bleeding was 85.2% sensitivity (95% CI 75.5-91.5) and 92.1% specificity (95% CI 76.7-97.7), showing excellent accuracy [65] . Also, in a cross-sectional study on performing CT angiography after colonoscopy, the accuracy of diagnosing the site of bleeding, and thus the lesion, was higher with CT angiography than with colonoscopy [59] . In colonoscopy, the accuracy of diagnosing the source of bleeding ranges from 52.9 to 91% [59, 60, 63, 64] . However, unlike CT angiography and scintigraphy, colonoscopy enables treatment directly after diagnosis [58, 60, [63] [64] [65] . Moreover, a case-control study comparing colonoscopy with angiography and scintigraphy [60] and case series [61, 64] have shown high rates of diagnosis and treatment with low medical costs in the colonoscopy group. Based on these findings, colonoscopy is recommended as an initial diagnostic modality in patients presenting with presumed acute LGIB or colonic diverticular bleeding. CT angiography is associated with radiation exposure and contrast nephropathy, but it can be an initial diagnostic choice when colonoscopy cannot readily be performed due to facility regulations or when patients with LGIB are intolerant to bowel preparation or examination itself [60, 65] . Abdominal US has a lower diagnostic rate than that of colonoscopy, but because it does not require bowel preparation and is not associated with radiation exposure, this modality may be selected as an auxiliary diagnostic method to be used before colonoscopy [66] .
CQ9: Is contrast enhanced (CE)-CT prior to colonoscopy effective for acute LGIB and colonic diverticular bleeding?
Statement: Due to insufficient evidence, CE-CT prior to colonoscopy is not recommended for all patients with acute LGIB or colonic diverticular bleeding. It has been proposed that CE-CT should be performed according to the current status of patients and facilities.
Quality of evidence: C Strength of recommendation: Probably do it Agreement rate: 75% Explanation Three retrospective observational studies [67] [68] [69] and one prospective observational study [70] have investigated whether pre-colonoscopy CE-CT improves the rate of identifying the source of bleeding and the diverticula with SRH in patients presenting with acute LGIB or colonic diverticular bleeding, showing a low rate of positive extravasation (15-36%) and a low sensitivity (20-52%) on CE-CT [67] [68] [69] [70] . Conversely, bleeding diverticula were identified on colonoscopy in 60-68% of patients with extravasation on CE-CT (positive predictive value) and 20-31% of those without extravasation, demonstrating a higher identification rate in the former [67, 69] . In one of the retrospective observational studies, CE-CT significantly improved the rate of identifying vascular lesions (35.7 vs. 20.6%; p = 0.01) and the rate of providing endoscopic therapy (34.9 vs. 13.4%; p < 0.01), with a high rate of agreement regarding the source of bleeding between CE-CT and colonoscopy (κ value: 0.83; p < 0.01) [68] . On the other hand, in the cross-sectional study [70] , the positive rate of extravasation on CE-CT was not high, at 15.4% (8/52), and thus the application of CE-CT for all patients is not recommended. Although the difference is not significant, the rate of extravasation is high when CE-CT is performed within 2 h of the last episode of hematochezia (p = 0.123), suggesting that CE-CT may be indicated for acute LGIB and colonic diverticular bleeding for these patients.
CQ10: Is it effective to perform colonoscopy for acute LGIB within 24 h of a hospital visit?
Statement: It is proposed that colonoscopy be performed within 24 h to identify the source of bleeding and as a therapeutic intervention. ly phase and those who waited some interval before undergoing colonoscopy [71] [72] [73] . Two of these 3 studies included 2 randomized controlled studies [35, 36] , 4 observational studies, and 1 retrospective cohort study that involved propensity score matching [74] and the results revealed a significantly higher rate of identifying the source of bleeding in the early colonoscopy group, with no significant difference in rebleeding rate, in-hospital mortality, or rate of transition to surgery [71, 72] . In contrast, the third study that included 2 randomized controlled studies and 10 observational studies found that the rate of performing endoscopic therapy was significantly higher in the early colonoscopy group, with no significant difference in the rate of identifying the source of bleeding, unexpected complications, rebleeding, blood transfusion, or death [73] . Although insignificant, the early colonoscopy group had a shorter hospital stay and lower overall medical cost. However, 2 randomized controlled studies had a small sample size, with a possibility of a type II error [35, 36] . One of the studies also included randomized patients treated between 1993 and 1995, when the utility of endoscopic hemostasis for acute LGIB had not been established [35] . Therefore, it is necessary to perform a randomized controlled study with a sample size large enough to address the question "Is it effective to perform colonoscopy within 24 h of hospital visit?" Until then, it remains unclear as to whether the primary outcome can be improved, but it is proposed that colonoscopy be performed in the early phase, if possible, to also facilitate triage.
CQ11: Is bowel preparation with an oral lavage solution effective for colonoscopy for acute LGIB and colonic diverticular bleeding? Statement: Bowel preparation with an oral lavage solution is recommended, except for patients with contraindications.
Quality of evidence: C Strength of recommendation: Do it Agreement rate: 100% Explanation The purpose of colonoscopy in patients with acute LGIB and colonic diverticular bleeding is to provide accurate diagnosis and proper treatment. For this, bowel preparation is important to ensure the safety of colonoscopy and a high success rate of reaching the cecum. The frequencies of unexpected adverse events attributable to oral lavage agents do not differ significantly between acute LGIB and non-GI bleeding [75] , and bowel preparation has been shown to facilitate the accurate diagnosis of disease and SRH (see CQ13) and enable endoscopic treatment [62] . On the other hand, the rate of reaching the cecum was not high, in the range of 20-70%, among patients who had colonoscopy in the early phase without bowel preparation with oral lavage solution [76] [77] [78] [79] , and 6.4% of the patients (22/345) developed fever after colonoscopy [79] . Two retrospective observational studies have investigated the difference in cecal intubation rates between bowel preparation with oral lavage solutions and other bowel preparation methods (e.g., enema) [76, 78] and reported a higher rate with the former [76, 78] . Use of other bowel preparation methods (without using oral lavage solutions) is acceptable and bowel preparation itself can be eliminated in patients with post-polypectomy bleeding or rectal ulcer in which bleeding sources can be anticipated before colonoscopy. Otherwise, bowel preparation with oral lavage solutions is recommended.
CQ12: Is total colonoscopy effective for acute LGIB and colonic diverticular bleeding?
Statement: Colonic diverticular bleeding is the leading cause of acute LGIB. Therefore, it is recommended that total colonoscopy covering the terminal ileum be performed.
Quality of evidence: C Strength of recommendation: Do it Agreement rate: 100% Explanation No previous studies have compared sigmoidoscopy and total colonoscopy in diagnostic and endoscopic therapy for acute LGIB or colonic diverticular bleeding. Colonic diverticular bleeding is the leading cause of acute LGIB [62, 68, 80] . In patients with colonic diverticular bleeding, diverticula with SRH (see CQ13) are often detected on the right side of the colon [80] , and although rare, hemorrhagic lesions are observed in the terminal ileum from time to time [81] . Therefore, we recommend total colonoscopy encompassing the terminal ileum. Acute rectal ulcer, ischemic enteritis, and tumors are also included in clinical cases of acute LGIB [62, 68, 80] . But these do not necessarily require total colonoscopy in emergency situations.
CQ13: What endoscopic findings of colonic diverticular bleeding are indications for endoscopic hemostasis?
Statement: The following are defined as SRH: (i) active bleeding; (ii) non-bleeding visible vessels; and (iii) adherent clot underlying (i) or (ii). Endoscopic hemostasis is recommended for a colonic diverticulum with SRH. Quality of evidence: C Strength of recommendation: Do it Agreement rate: 100% Explanation Active bleeding (Fig. 3a) , non-bleeding visible vessels (Fig. 3b) , and adherent clots (Fig. 3c, d ) that develop into active bleeding or non-bleeding visible vessels upon removal of clots are defined as SRH [82] . Definitive colonic diverticular bleeding is defined as colonoscopic visualization of colonic diverticulum with SRH. Presumptive diagnosis is based on fresh blood localized to colonic diverticula in the presence of a potential bleeding source on complete colonoscopy; or bright red blood per rectum confirmed by colonoscopy that demonstrates a single potential bleeding source in the colon, complemented by negative upper endoscopy or negative capsule endoscopy, or negative nasogastric tube. Previous cohort studies of patients with definitive diverticular bleeding [62, 82] have shown a high rate (53-66%) of early rebleeding (≤30 days of treatment) in patients who underwent conservative therapy alone, but the rate decreased with endoscopic hemostasis. Also, in a prospective cohort study [62] , early rebleeding (≤30 days) did not occur after conservative treatment without endoscopic hemostasis in patients with black or dark red flat spots in colonic diverticula that did not appear to be visible vessels or in patients whose colonic diverticula were clean when clots were removed. Based on these findings, endoscopic hemostasis is recommended for colonic diverticula with SRH such as active bleeding, non-bleeding visible vessels, and adherent clots. Statement: The use of endoscopic distal attachments and endoscopes with a water-jet system is proposed.
Quality of evidence: C Strength of recommendation: Probably do it Agreement rate: 100% Explanation Because a colonic diverticulum with SRH (definitive colonic diverticular bleeding) is associated with a high incidence of rebleeding, it is important to identify SRH and perform endoscopic hemostasis. However, only a small number of studies have investigated factors that improve the identification of SRH [22] . In a study conducted by Niikura et al. [22] , the identification of SRH was improved by colonoscopy (i) when performed within 24 h, (ii) by expert endoscopists who have performed > 1,000 colonoscopies, and (iii) with the use of disposable distal attachments and water-jet systems. Although the primary treatment outcome was not to improve the identification rate of SRH in the studies, other studies have also reported that bowel preparation with oral lavage solutions and colonoscopy performed within 24 h improve the identification rate of SRH [35, 71, 74, 76, 83] . Statement: There are several endoscopic hemostatic methods including epinephrine injection, coagulation, clipping, and ligation (EBL and detachable snare ligation), among which ligation is less frequently associated with transition to arterial embolization and surgery, suggesting that it is more effective than the other methods.
Quality of evidence: C Explanation Colonic diverticular bleeding generally occurs at the base or neck of diverticula due to damage to the vasa recta [84] , and endoscopic hemostasis is provided by epinephrine injection [35, 62, 85, 86] , coagulation [35, 62, 85, 87] , clipping [35, 58, 62, 67, 80, 85, 86, [88] [89] [90] [91] [92] [93] , and ligation (EBL and detachable snare ligation) [83, 88, 91, [94] [95] [96] [97] . The over-the-scope clip system was also used to achieve endoscopic hemostasis in a recent study [98] .
In a prospective cohort study reporting the effectiveness of endoscopic coagulation and/or epinephrine injection for definitive colonic diverticular bleeding [62] , monopolar coagulation therapy had a risk of perforation when performed in colonic diverticula that did not contain muscularis propria (i.e., false diverticula). Therefore, coagulation is not recommended especially for bleeding from the base of the diverticulum. Epinephrine injection is associated with a risk of rebleeding [85] because its effect on hemostasis is temporary. Therefore, epinephrine injection therapy should be used concurrently with other modalities [58, 62] .
Because of its rare association with tissue damage, endoscopic clipping is used commonly for hemostasis in patients with colonic diverticular bleeding [58, 67, 80, [88] [89] [90] [91] [92] [93] . Clipping is largely classified into a direct method, in which vasa recta are clipped directly, and an indirect method, in which the openings of the diverticula are closed. The indirect method has a possibility of high recurrence because the vasa recta are not clipped and are not occluded. Therefore, the direct method should be used as far as possible [58, 80, 92] . However, because colonic diverticular bleeding often occurs at the base of diverticulum [84] , there are not many opportunities for the direct method to achieve hemostasis [80] . When the direct method is difficult to perform, alternative modalities such as ligation should be selected.
The utility of endoscopic ligation such as EBL and detachable snare ligation has been shown in recent studies [83, 88, 91, [94] [95] [96] [97] . Endoscopic ligation enables mechanical hemostasis regardless of whether bleeding is from the base or neck. However, in EBL, a colonoscope needs to be reinserted after attaching a ligation device at the tip.
No randomized controlled studies have compared the utility of different modalities to date. In a recent systematic review and meta-analysis of observational studies [14] , despite no significant differences in the rates of initial hemostasis and early rebleeding (≤30 day) between the coagulation group (n = 33), clipping group (n = 192), and ligation group (n = 156), the rate of transition to arterial embolization and surgery was lower in the ligation group (0.00; 95% CI 0.00-0.01) than that in the coagulation group (0.18; 95% CI 0.00-0.61) or the clipping group (0.08; 95% CI 0.03-0.16).
The unexpected complications of endoscopic clipping and EBL are septicemia and intestinal perforation respectively [21, 99] . In colonic diverticular bleeding, endoscopic hemostasis needs to be performed carefully, regardless of the method used, because bleeding is from false diverticula that do not have muscularis propria. At present, the risk of intestinal perforation associated with endoscopic ligation cannot be fully evaluated due to insufficient data. However, because it is an unexpected adverse event that requires surgical intervention, it is important to consider the balance between the advantages and disadvantages of ligation. Statement: In colonic diverticular bleeding, the low incidence of early rebleeding after ligation suggests that ligation is relatively effective, but more evidence needs to be accumulated. Intestinal perforation and colonic diverticulitis have been reported as unexpected adverse events of ligation therapy, so it is necessary to pay attention to the balance between the advantages and disadvantages of this procedure.
Quality of evidence: C
In patients with colonic diverticular bleeding, the rate of initial hemostasis was 87-100%, with occasional unsuccessful cases [83, 91, [94] [95] [96] [97] 100] . Epinephrine injection therapy is selected when the small opening and large base of a diverticulum makes the aspiration and eversion of the diverticulum difficult [94, 96] . In some patients, the diverticular opening is larger than the diameter of a standard band ligator, and therefore, EBL cannot be performed; however, this is rare. In such patients, direct clipping is performed if visible vessels are identified [94] .
The rate of early rebleeding (≤30 days) is 0-15% in ligation for colonic diverticular bleeding [83, 91, [94] [95] [96] [97] 100] . In the case of early rebleeding, endoscopic hemostasis such as ligation and clipping is performed [94] , but when effective endoscopic hemostasis cannot be achieved, arterial embolization may be a viable alternative.
A previous study has reported the occurrence of delayed perforation after EBL for diverticular bleeding in the sigmoid colon of patients with connective tissue disease on long-term steroid therapy [21] , suggesting the association between delayed wound healing risk of perforation. There is also a report of post-EBL colonic diverticulitis [101] .
Because the amount of data accumulated for ligation is limited, it is difficult to specify the frequency of occurrence of intestinal perforation and diverticulitis. Because intestinal perforation is an unexpected adverse event that requires surgical intervention, it is necessary to pay attention to the balance between advantages and disadvantages.
CQ17: What selection criteria are used for arterial embolization and colectomy, in patients with ongoing bleeding unresponsive to endoscopic examination or treatment?
Statement: It is recommended that minimally invasive arterial embolization be performed while managing hemodynamics. Colectomy is recommended only when arterial embolization is not indicated or was unsuccessful.
Quality of evidence: D Strength of recommendation: Do it
Agreement rate: 100% Explanation Arterial embolization and colectomy may be considered alternative hemostatic methods for patients who are bleeding continuously and are unresponsive to endoscopic examination and treatment [34, 102] . Although no randomized controlled studies have compared arterial embolization and colectomy, minimally invasive arterial embolization is generally recommended for this group of patients. When performing arterial embolization, CT angiography is recommended for identifying the site of bleeding. Angiography is useful in detecting the site of bleeding in patients with systolic blood pressure < 90 mm Hg and requiring transfusion of ≥5 U of packed red blood cells in 24 h [103] ; it also enables treatment without changing modalities. When extravasation is observed on CT or angiography, hemostasis may be achieved by arterial embolization. Bowel preparation, which is needed for colonoscopy, is not required for arterial embolization. Colectomy is associated with high mortality [104, 105] , so it is recommended that other hemostatic methods be selected first.
CQ18: What are the indications for arterial embolization for colonic diverticular bleeding?
Statement: Arterial embolization is recommended for ongoing massive colonic diverticular bleeding that is difficult to achieve hemostasis by colonoscopy and as well as for continuous or recurrent colonic diverticular bleeding where it is difficult to identify the site of bleeding.
Quality of evidence: C Strength of recommendation: Do it Agreement rate: 100% Explanation Endoscopic hemostasis is the first-line treatment for colonic diverticular bleeding. However, indications for arterial embolization are colonic diverticular bleeding that (i) is severe, (ii) is difficult to achieve hemostasis due to ongoing bleeding, (iii) is difficult to identify the site of bleeding, or (iv) recurs after endoscopic hemostasis [80, 106] . Also, because the success rate of endoscopic hemostasis is lower in patients with bleeding in the ascending colon compared with other sites (79.6 vs. 100%), arterial embolization will be often required. Arterial embolization has a high likelihood of inducing intestinal ischemia in patients with no signs of extravasation; therefore, arterial embolization should not be performed in this group of patients [107] . CT angiography while stabilizing the hemodynamics is generally performed before arterial embolization, but it may be omitted when the site of bleeding has been already determined.
CQ19: Is arterial embolization effective for colonic diverticular bleeding?
Statement: Arterial embolization is highly effective when the site of bleeding is identified on angiography.
Quality of evidence: D Explanation When performing arterial embolization, it is absolutely necessary to identify the site of bleeding on angiography. It has been reported that the bleeding site is identified by angiography only in 24-48% of patients [108] [109] [110] . Different embolic materials such as metallic coils and nbutylcyanoacrylate are used in clinical practice, with no significant differences among them. The technical success rate is normally around 67-98% but was 100% when the number of patients was small [80, [108] [109] [110] [111] [112] [113] [114] . The rebleeding rate is 12-50% [108] [109] [110] , so patients need to be followed up carefully even when hemostasis is achieved.
CQ20: What are the complications of arterial embolization in patients with colonic diverticular bleeding?
Statement: The complications of arterial embolization is intestinal ischemia, resulting in perforation and stricture.
Quality of evidence: D Explanation
Intestinal ischemia is a complication specific to arterial embolization for LGIB, occurring in 0-10% of the patients [110, 112, 115, 116] . The incidence of intestinal ischemia increases when embolization is performed in multiple vasa recta. According to a previous study, the incidence of intestinal ischemia was 0 among 6 patients when embolization was performed in 1 vasa recta, but perforation or stricture was observed in both of 2 patients when embolization was performed in ≥3 vasa recta [117] . Conservative treatment may be sufficient to improve intestinal ischemia, but perforation requires surgery. Other complications directly attributable to angiography include lower limb ischemia and infection [110] . It is also important to pay attention to contrast-induced nephropathy and other side effects associated with contrast media.
CQ21: What are the indications for hemostasis by emergency colectomy in colonic diverticular bleeding?
Statement: Emergency colectomy is recommended for severe colonic diverticular bleeding after unsuccessful endoscopic therapy or arterial embolization.
Quality of evidence: C Strength of recommendation: Do it
Agreement rate: 100% Explanation Due to recent technological advances in endoscopy and improved treatment outcomes in arterial embolization, colectomy is no longer the first-line treatment for colonic diverticular bleeding [34, 118, 119] . Therefore, indications for hemostasis by emergency colectomy include severe cases of colonic diverticular bleeding for which endoscopic therapy or arterial embolization is unsuccessful. Partial colectomy is performed when the bleeding site is known before surgery; otherwise, subtotal colectomy is performed. To avoid subtotal colectomy and maintain quality of life, it is recommended that the site of bleeding be identified and partial colectomy performed.
CQ22: Is barium impaction therapy effective for colonic diverticular bleeding?
Statement: Barium impaction therapy is not recommended because its effect on hemostasis is presently not supported by sufficient evidence and also because residual barium interferes with subsequent endoscopic therapy, arterial embolization, and colectomy. However, evidence suggests that barium impaction therapy prevents rebleeding after achieving hemostasis.
Quality of evidence: C Strength of recommendation: Probably don't do it
Agreement rate: 100% Explanation The effects of barium impaction therapy are mainly divided into hemostasis and prevention of recurrence after achieving hemostasis.
To evaluate the hemostatic effect of barium, a study performed barium therapy (400 mL of 200 w/v% barium) in 4 patients with colonic diverticular bleeding of unknown origin and observed no cases of rebleeding over 1 year [120] . Hemostatic effect was also maintained over 1 year in 2 studies performing barium therapy (200 w/v%) for recurrent severe colonic diverticular bleeding [121, 122] . Endoscopy-guided barium impaction therapy has been developed to address negative factors associated with barium impaction therapy, such as need for X-ray fluoroscopy, technical disparity, and need for changing positions [19] . No rebleeding or complication was observed in 3 patients with colonic diverticular bleeding of unknown origin who had undergone single-balloon enteroscopy to spray a large amount (1,500-2,000 mL) of highly concentrated barium (200 w/v%) in the distal area of the colon [19] . However, because these hemostatic ef- fects were observed in case studies and retrospective studies with a small number of patients, available evidence is poor. It is important to keep in mind that barium therapy makes subsequent endoscopic therapy and arterial embolization difficult due to residual barium.
Other studies have reported the effect of barium therapy in preventing the recurrence of colonic diverticular bleeding after spontaneous hemostasis [123] [124] [125] . In a randomized controlled study conducted in Japan, it was found that the rate of rebleeding was significantly lower in the barium group than that in the conservative group [126] . However, another retrospective study from Japan indicated that the rate of rebleeding was high, at 54.5%, at the median timepoint (7 months) when barium was used at a low concentration (60 w/v%). One study regarding the safety of barium impaction therapy (150 w/v%) in 20 patients revealed 1 case of perforation [125] .
CQ23: Does the discontinuation of NSAIDs effectively prevent the recurrence of colonic diverticular bleeding?
Statement: The recurrence of colonic diverticular bleeding may be prevented by discontinuing NSAIDs. Therefore, the discontinuation of NSAIDs is proposed when feasible.
Quality of evidence: C Strength of recommendation: Probably do it
Agreement rate: 100% Explanation Because the use of non-aspirin NSAIDs is a risk factor for the occurrence and recurrence of colonic diverticular bleeding, the key point to long-term prevention of rebleeding is whether it is possible to discontinue medications that carry risk [34] . A prospective cohort study from Japan investigating the effect of drug discontinuation and continuation in 41 patients who were admitted for colonic diverticular bleeding and were taking NSAIDs reported that the rate of recurrence over 12 months after hospital discharge was 9.4% in the discontinuation group and 77% in the continuation group, indicating that drug discontinuation significantly suppressed recurrence (p < 0.01) [127] . Patients in the discontinuation group underwent alternative therapy for treatment of the primary disease and pain management [127] . In multivariate analysis, the hazard ratio associated with the discontinuation of NSAIDs was 0.06 (95% CI 0.01-0.31), showing an extremely high suppressive effect [127] . However, the level of evidence is low due to the paucity of other studies reporting the effect of discontinuing NSAIDs at the time of hospital discharge. Nonetheless, compared with antithrombogenic drugs, the discontinuation of NSAIDs is thought to have a lower risk of thromboembolism and is therefore relatively safe. Before discontinuing NSAIDs, it is important to consider treatment of the primary disease, alternative drugs (pain medications other than NSAIDs), fomentation (anti-inflammatory analgesic plaster or patch), and nerve block. An earlier study has indicated that COX-2 selective inhibitors are associated with risk of LGIB [128] , and therefore any change in the administration of these drugs would have a negative effect on preventing recurrence of LGIB. It is important to fully explain to patients who have difficulty in discontinuing the drugs that the risk of recurrence increases with repeat administration of NSAIDs.
CQ24: Should anticoagulant therapy be resumed after temporary discontinuation due to colonic diverticular bleeding, and if so, when?
Statement: It is recommended that anticoagulant therapy be resumed after hemostasis is confirmed.
Quality of evidence: C Strength of recommendation: Do it Agreement rate: 100% Explanation No studies have investigated whether anticoagulant therapy should be resumed after temporary discontinuation in patients with colonic diverticular bleeding. However, a couple of cohort studies investigating the effect of readministering anticoagulants after temporary discontinuation due to acute GI bleeding [48, 50, 129] have shown that continued discontinuation of anticoagulant therapy is associated with a risk of thromboembolism and subsequent mortality [48, 50, 129] . A meta-analysis has also shown that the risk of thromboembolism and subsequent mortality decreases by temporarily discontinuing and later resuming anticoagulant therapy [47] . Despite the potential risk, no significant increase in rebleeding was observed in the meta-analysis (hazard ratio: 1.20; p = 0.10) [47] . Based on these findings, it is recommended that anticoagulant therapy that has been discontinued temporarily be resumed. A study investigating the timing of readministration has shown that drug readministration ≤7 days after discontinuation was associated with a lower risk of thromboembolism and subsequent mortality than readministration ≥30 days after discontinuation [129] . Therefore, anticoagulant readministration is recommended after the hemostasis method is completed (e.g., endoscopic hemostasis and arterial embolization), when there is endoscopic confirmation of the absence of active bleeding in the colorectum, or when bleeding-related symptoms have disappeared (when endoscopy is difficult to perform). CQ25: Should antiplatelet therapy be resumed after temporary discontinuation due to colonic diverticular bleeding, and if so, when? Statement: It is recommended that antiplatelet therapy be resumed after confirmation of hemostasis. Not resuming antiplatelet therapy for primary prevention is optional.
Quality of evidence: C Strength of recommendation: Do it Agreement rate: 100% Explanation No studies have investigated whether antiplatelet therapy should be resumed after temporary discontinuation in patients with colonic diverticular bleeding. Retrospective cohort studies in patients with aspirinassociated acute lower GIB [46, 49, 51] have shown that the discontinuation of aspirin was associated with a significantly lower rate of rebleeding but also a significantly higher number of adverse cardiovascular events compared with the continuation and re-administration of aspirin [46] . A randomized controlled study of patients with aspirin-associated upper GI bleeding has also demonstrated increased risks of cardiovascular events and mortality after discontinuation of aspirin, suggesting the advantages of resuming aspirin early [51] . Based on these findings, it is recommended that antiplatelet therapy be resumed after temporary discontinuation. There is currently insufficient data to decide on the timing for antiplatelet therapy resumption. Guidelines in the United States and Europe recommend resuming therapy in 5-7 days [34, 54, 130 ]. Antiplatelet readministration is recommenced after the hemostasis method is successfully completed (e.g., endoscopic hemostasis or arterial embolization), there is endoscopic confirmation of the absence of active bleeding of the colorectum, or when bleeding-related symptoms have disappeared (when endoscopy is difficult to perform).
In prescribing low-dose aspirin for the primary prevention of arteriosclerotic diseases such as hypertension, dyslipidemia, and diabetes, the risk of bleeding outweighs the risk of thromboembolism [34] . Therefore, it is important not to resume administration (i.e., stop low-dose aspirin).
No study has investigated the readministration of antiplatelets other than aspirin (e.g., clopidogrel, ticlopidine, cilostazol, and dipyridamole). Therefore, it is unclear whether rebleeding is prevented by the readministration of these antiplatelets in patients for whom aspirin has been discontinued.
CQ26: Does endoscopic hemostasis prevent the recurrence of colonic diverticular bleeding over a longterm follow-up period?
Statement: Endoscopic hemostasis is not expected to exert a long-term preventive effect on the recurrence of colonic diverticular bleeding.
Quality of evidence: D Explanation A control group is needed to verify the preventive effect of endoscopic therapy in patients with SRH of diverticula. In a cohort study evaluating colonic diverticular bleeding with a known culprit vessel, which is an indication for endoscopic therapy, Jensen et al. [62] performed conservative management and endoscopic therapy in 17 and 10 patients, respectively, and found no delayed rebleeding in either group. This suggests that endoscopic therapy is not superior in terms of long-term prevention. In other studies of patients who underwent endoscopic therapy for colonic diverticular bleeding, the rates of rebleeding varied between 0% and 23% after follow-up observation of ≥1 month [58, 62, 86, 88, 92, 96, 97] , suggesting that the rate of rebleeding depends on the treatment method. A Japanese study comparing the hemostatic effects of endoscopic clipping and EBL revealed a lower rate of rebleeding with EBL than with clipping [88] . Specifically, the early rebleeding rate was 38% in the clipping group and significantly lower at 14% in the EBL group [88] . Also, in one study, disappearance and scarring of diverticula was observed in the colon of 11 of 24 patients (46%) treated with EBL, 5 of whom (45%) had delayed rebleeding, indicating that rebleeding can occur at a different diverticulum over the long term [88] . CQ26 has been assigned a level of evidence of D because previous studies investigating the preventive effect of endoscopic hemostasis on colonic diverticular bleeding have been single-center, retrospective, or small-scale studies associated with problems such as short follow-up period and insufficient collation of factors associated with rebleeding such as discontinuation of antithrombogenic drugs and NSAIDs. Although endoscopic therapy exerts a hemostatic effect on active bleeding, at present it cannot be expected to provide long-term preventive effects.
Diagnosis and Treatment of Colonic Diverticulitis
CQ27: Is it essential to examine complications such as abscess, perforation, and peritonitis at initial assessment for colonic diverticulitis? Statement: It is recommended that complications such as abscess, perforation, and peritonitis be exam- ined for at the initial assessment for colonic diverticulitis.
Quality of evidence: C Strength of recommendation: Do it
Agreement rate: 100% Explanation Because abscess formation and perforation resulting from the progression of colonic diverticulitis may lead to peritonitis, sepsis, and shock, it is desirable to develop a treatment strategy based on proper assessment [131] . A large-scale study conducted in the United Kingdom has shown that the mortality of patients with complicated colonic diverticulitis, perforation, and abscess was 4.6 times higher than that of ordinary citizens [132] . In that study, the mortality of patients with fistula and stricture as complications was also shown to be 2.6 and 2.4 times higher, respectively, than that of ordinary citizens [132] . Furthermore, a multicenter cross-sectional study conducted in Japan has shown a long hospitalization rate and a high mortality rate among patients with complicated colonic diverticulitis with abscess, perforation, and fistula [133] . Based on these findings, it is recommended that abscess, perforation, and peritonitis be examined for in patients with colonic diverticulitis for the first time because these complications are associated with poor prognosis and intervention with colectomy will be required.
CQ28: Is an imaging test (CT or US) necessary for the diagnosis of colonic diverticulitis, in addition to physical examination and blood tests?
Statement: In addition to physical examination and blood tests, an imaging test (CT or US) is recommended for the diagnosis of colonic diverticulitis.
Quality of evidence: C Strength of recommendation: Do it Agreement rate: 88% Explanation The common symptoms of colonic diverticulitis without abscess or perforation are abdominal pain, tenderness limited to the site of diverticula, fever, nausea, and vomiting. Due to similar symptomatology, physical examination and blood tests are not sufficient to differentiate right-sided diverticulitis, which is common in Japan, from acute appendicitis, so an imaging test (CT or US) should be performed for differential diagnosis [134] . In contrast, many patients with colonic diverticulitis accompanied by generalized peritonitis and abscess, which often requires intervention with colectomy, present with exacerbated abdominal symptoms, muscle guarding, formation of a mass, and inflammatory response such as leukocytosis, elevated Creactive protein level, and increased erythrocyte sedimentation rate. This suggests that physical examination findings and hematological findings are worse in patients with diverticulitis accompanied by abscess or perforation than in those not accompanied by abscess or perforation. However, research has shown that it is difficult to completely exclude complications with abscess or perforation based solely on physical examination findings and hematological findings, suggesting that an imaging test (CT or US) is required for definitive diagnosis [135, 136] . Given the above, it is recommended that an imaging test (CT or US) be performed in addition to physical examination and blood tests for the diagnosis of colonic diverticulitis.
CQ29: What diagnostic imaging modality is useful for colonic diverticulitis?
Statement: CT is recommended as a diagnostic modality for colonic diverticulitis.
Quality of evidence: C Strength of recommendation: Do it Agreement rate: 88% Explanation It is important to select a modality that produces objective and reproducible images with minimum oversight. In daily clinical practice in Japan, CT imaging has been frequently used as a diagnostic modality for colonic diverticulitis [136, 137] . Given that the classification system for staging colonic diverticulitis was established based on CT findings, it is reasonable to consider CT as the gold standard. However, due to recent technological advances in US, it is now useful for the diagnosis of colonic diverticulitis and assessment of treatment outcomes [138] ; the diagnostic ability of US was even comparable to that of CT [139] . Therefore, depending on the facility, US may be the first modality of choice for colonic diverticulitis. However, it is important to keep in mind that US is still associated with disparity between facilities and problems with reproducibility. Agreement rate: 100% Explanation The association between colonic diverticulitis and colorectal cancer is currently unknown. However, because it is important to eliminate the involvement of lesions other than colonic diverticulosis as the possible cause of disease [140] [141] [142] [143] , colonoscopy is recommended at least once in patients who have never undergone the procedure.
CQ31: Are dietary restriction and bowel rest effective treatments for colonic diverticulitis without abscess or perforation?
Statement: Dietary restriction and bowel rest are recommended for colonic diverticulitis without abscess or perforation in patients admitted to the hospital with clinical features of inflammatory response and high fever.
Quality of evidence: D Strength of recommendation: Probably do it Agreement rate: 100% Explanation Based on past experience, antibiotic therapy and follow-up management of abdominal pain are often performed for colonic diverticulitis without fever, peritoneal signs, or imaging findings of abscess or perforation in the outpatient clinic [144] . Considering that dietary intake increases intestinal internal pressure and induces intestinal peristalsis, dietary restriction and bowel rest are thought to be beneficial for treatment of colonic diverticulitis. However, dietary restriction and bowel rest are not necessarily performed in actual outpatient clinical practice. Even in the absence of abscess or perforation, patients with fever and hematological findings of severe inflammatory response are often hospitalized for antibiotic therapy, dietary restriction, and bowel rest [145] . Therefore, even though no studies have yet investigated the effect of bowel rest and dietary restriction on colonic diverticulitis, it is proposed that dietary restriction and bowel rest be included in the treatment strategy for colonic diverticulitis requiring inpatient care, even in the absence of abscess or perforation.
CQ32: Is antibiotic therapy effective for colonic diverticulitis without abscess or perforation?
Statement: Antibiotic therapy has been reported to be unnecessary for colonic diverticulitis without abscess or perforation, but no studies have been conducted in Japan. Therefore, the efficacy of antibiotic therapy among Japanese patients is currently unclear. Antibiotic therapy is considered acceptable in present clinical practice.
Quality of evidence: C Strength of recommendation: Probably do it
Agreement rate: 100% Explanation Based on past experience, antibiotic therapy and follow-up management of abdominal pain are often performed for colonic diverticulitis without fever, peritoneal signs, or imaging findings of abscess or perforation in the outpatient clinic [146] . However, because the excessive use of antibiotics is a recent problem, it has been proposed that the use of antibiotics be limited to the minimum required and for the shortest duration necessary [147] . In recent randomized controlled studies of colonic diverticulitis without abscess or perforation, antibiotic therapy made no significant difference in the incidence of development of complications or rate of recurrence [148] [149] [150] [151] . However, these studies had problems such as incomplete randomization and exclusion of patients with certain risk factors such as high fever and poor general condition. Furthermore, because similar randomized controlled studies have not been conducted in Asian countries, it is currently unclear whether antibiotic therapy is necessary to treat colonic diverticulitis without abscess or perforation in Japanese patients. It is therefore concluded that antibiotic therapy is acceptable, but further study is needed to address this issue.
CQ33: Is antibiotic therapy recommended for colonic diverticulitis without abscess or perforation in pregnant or immunocompromised patients?
Statement: Antibiotic therapy is recommended for colonic diverticulitis without abscess or perforation in immunocompromised patients. As for patients who are pregnant, it is recommended that discussion be held with the obstetrician before a final decision on antibiotic therapy is made.
Quality of evidence: B Strength of recommendation: Do it Agreement rate: 100% Explanation Immunocompromised patients reportedly have a high incidence of colonic diverticulitis [152] [153] [154] [155] as well as complications such as abscess or perforation. Therefore, antibiotic therapy is recommended to prevent the exacerbation of colonic diverticulitis in immunocompromised patients without abscess or perforation [155] . As for pregnant patients with colonic diverticulitis without abscess or perforation, due to the potential effect of antibiotics on infants, it is recommended that the use of antibiotic therapy be discussed with the obstetrician [152] [153] [154] . CQ34: Should colectomy be considered for recurrent colonic diverticulitis not accompanied by abscess or perforation? Statement: Recurrent colonic diverticulitis without abscess or perforation alone is not always an indication for colectomy, but elective surgery may be considered in special cases, such as in immunocompromised patients.
Quality of evidence: C Strength of recommendation: Probably do it Agreement rate: 100% Explanation In many patients, conservative treatment is sufficient to improve colonic diverticulitis without abscess or perforation. Accordingly, recurrent colonic diverticulitis without abscess or perforation alone is not an indication for surgery (and is not an indication for preventive colectomy). Elective surgery is considered based on the state of immunodeficiency (e.g., post-transplantation), severity of recurrent diverticulitis, presence of comorbidities, and age [156] [157] [158] .
CQ35: Is emergency surgery necessary for colonic diverticulitis in patients presenting with generalized peritonitis?
Statement: Emergency surgery is recommended for colonic diverticulitis in patients presenting with generalized peritonitis.
Quality of evidence: A Strength of recommendation: Do it Agreement rate: 100% Explanation Emergency surgery is a life-saving measure for colonic diverticulitis in patients with generalized peritonitis. In particular, emergency surgery is necessary for fecal peritonitis, in which colonic diverticulitis has entered the peritoneal cavity through free perforations. The operative mortality of patients with colonic diverticulitis and peritonitis is reportedly 6% for those with Hinchey III diverticulitis but increases to 35% for those with Hinchey IV diverticulitis [159] [160] [161] (Fig. 4) . Although Hartmann's operation is widely used, no standard surgical procedure has been established for complicated diverticulitis with generalized peritonitis because it is extremely difficult to perform a randomized controlled study of such patients. Therefore, a flexible approach is needed to select a surgical procedure tailored to the clinical situation (e.g., considering patient background and general health status).
CQ36: Are antibiotic therapy and bowel rest the first-line treatment modalities for complicated colonic diverticulitis with abscess and localized peritonitis? Statement: Antibiotic therapy and bowel rest are proposed when the abscess measures ≤3 cm. However, when the abscess is ≥5 cm, it is proposed that US-or CT-guided drainage, antibiotic therapy, and bowel rest be instituted. For abscesses measuring 3-5 cm, treatment needs to be individualized based on disease state and feasibility of drainage depending on the availability of human and facility resources.
Quality of evidence: C Strength of recommendation: Probably do it Agreement rate: 100% Explanation Previous studies have suggested that abscesses ≥5 cm are not effectively treated using antibiotic therapy alone [162, 163] , and often the addition of drainage procedures is required. In contrast, small abscesses ≤3 cm are not an indication for drainage and are therefore treated with antibiotic therapy alone [152, 153] . For abscesses measuring 3-5 cm, individualized treatment methods need to be established based on disease state and the feasibility of drainage depending on the availability of staff and facility resources. Patients with no improvement after drainage need to be followed up carefully with colectomy in mind. In a study from the United States, abscess size as an indication for drainage was set at 4 cm [164] , but because of the small number of patients and abscesses of varying size, this study is not used as evidence here. CQ37: Is colectomy necessary for complicated colonic diverticulitis with abscess that is unresponsive to or exacerbated by antibiotic therapy? Statement: Colectomy is recommended when antibiotic therapy and drainage are ineffective.
Quality of evidence: B Strength of recommendation: Do it Agreement rate: 100% Explanation Percutaneous drainage for abscess is favored when conservative treatment with antibiotics is ineffective or even when complicated diverticulitis with abscess is exacerbated, whereas colectomy is recommended when drainage is ineffective or unsuccessful. Specifically, colectomy is indicated for patients with Hinchey III-IV diverticulitis, uncontrollable septicemia, and massive abscess untreatable with drainage, and those unresponsive to 3-day conservative treatment (e.g., antibiotic administration) [165] . Surgical procedures commonly selected are Hartmann's opera- tion, colectomy, and drainage therapy [166] . In addition, the superiority of laparoscopic surgery over laparotomy in terms of severity of complications and length of hospital stay has been shown in recent years [152, 156, 167] .
CQ38: What is the definition of complicated colonic diverticulitis with fistula? Is colectomy necessary for treatment?
Statement: Complicated colonic diverticulitis with fistula is defined as the formation of fistulas between the colon and other organs due to diverticula, and colectomy is recommended for treatment of this condition.
Quality of evidence: B Strength of recommendation: Do it Agreement rate: 100% Explanation A fistula is formed when an abscess caused by colonic diverticulitis ruptures into another organ or when adhesions are caused by inflammation associated with recurrent colonic diverticulitis. Fistulas occur in 4-20% of patients with colonic diverticulitis. rence are the bladder, sigmoid colon, uterus, vagina (after hysterectomy), kidneys, and skin [152, 168, 169] ; with the bladder and sigmoid colon having the highest rates of occurrence. Colovesical fistula very rarely closes spontaneously because the pressure in the colon is much higher than that in the bladder. Colectomy is therefore the only treatment for colovesical fistula. Common clinical symptoms are pneumaturia, enteruria, and recurrent urinary tract infection. The incidence of colovesical fistula is higher in men than in women due to the presence of the uterus between the bladder and colon. Recent studies have reported the efficacy of one-stage resection in laparoscopic surgery occasionally [168] [169] [170] , but the presence of inflammation makes the procedure more difficult than the standard surgery for colorectal cancer. Therefore, the surgery should be performed by skilled surgeons. Statement: Complicated colonic diverticulitis with stricture is defined as the formation of strictures in the intestinal tract due to colonic diverticulitis, and colectomy is recommended for stricture that develops after remission of colonic diverticulitis.
Quality of evidence: B Strength of recommendation: Do it Agreement rate: 100% Explanation Complicated colonic diverticulitis with stricture is defined as the formation of stricture in the colon due to diverticulitis. Stricture occurs more frequently in the colon (especially the sigmoid colon) on the left side compared with the right side, and it also occurs frequently with colovesical fistula [132, 152, 161, 171] . Spontaneous healing is difficult when stricture is present, and mortality increases 2.5-fold in patients with complicated diverticulitis with stricture [132] . It is also important to differentiate from cancer. When cancer cannot be completely ruled out, surgical resection is recommended. Elective surgery scheduled for stricture with obstruction after the inflammation has resolved is beneficial because it not only decreases the risk of perforation and death, but also averts the need for permanent colostomy [171] .
CQ40: What is the recurrence rate of colonic diverticulitis not accompanied by abscess or perforation?
Statement: The recurrence rate of colonic diverticulitis without abscess or perforation varies widely, from 13 to 47%, depending on the definition of recurrence. Recurrent colonic diverticulitis is not necessarily a poor prognostic factor.
Quality of evidence: C Explanation When colonic diverticulitis was treated conservatively, the recurrence rate was 25% in a study conducted in 1969 [172] . However, in recent studies investigating the recurrence rate, the rate varied greatly depending on the definition of recurrence used. In left-sided colonic diverticulitis without abscess or perforation, the recurrence rate was 13% in patients who were diagnosed with colonic diverticulitis based on imaging findings [173] and 47% in patients diagnosed based on symptoms [174] . Furthermore, only 2-5% of patients with recurrent colonic diverticulitis had newly developed abscess or perforation and needed emergency surgery, indicating that the severity of recurrent colonic diverticulitis is relatively mild [175] . In a recent population-based study, the recurrence rate of colonic diverticulitis was 8% at 1 year, 17% at 5 years, and 22% at 10 years. In addition, 12% of cases of recurrent colonic diverticulitis were accompanied by abscess or perforation, and the rate did not increase during the study period [132] . According to a recent meta-analysis, the recurrence rate of colonic diverticulitis is higher in patients with abscess as a complication and in young patients [176] . CQ41: What is the recurrence rate after conservative treatment of complicated colonic diverticulitis with abscess?
Statement: The rate of recurrence is thought to be 30-47% after conservative treatment of complicated diverticulitis with abscess.
Quality of evidence: B Explanation
In a study of complicated colonic diverticulitis with abscess, the rate of recurrence after 9.2 years (median value) of follow-up observation was approximately 30% in patients treated conservatively, which was significantly higher than the rate observed in the colectomy group [177] . In another study, the rate of recurrence after conservative treatment for diverticular abscess was 47% in patients with sigmoid diverticulitis, which often worsens [178] . Furthermore, in a recent meta-analysis, 38% of patients with complicated colonic diverticulitis had recurrence after conservative treatment, and abdominal symptoms persisted even after inflammation had improved [167] . Accordingly, the rates of recurrence vary depending on patient characteristics and time of study, but at present, the rate of recurrence after conservative treatment is 30-47% in patients with colonic diverticulitis complicated by abscess.
CQ42: Is conservative treatment recommended for recurrent colonic diverticulitis with a previous history of complication with abscess?
Statement: Conservative treatment is proposed when recurrent colonic diverticulitis is not accompanied by abscess. When abscess is present, however, the treatment should comply with CQ29-3.
Quality of evidence: B Strength of recommendation: Probably do it Agreement rate: 100% Explanation Because it was previously thought that the rate of occurrence of abscess or perforation increases every time colonic diverticulitis recurs, colectomy was enthusiastically recommended especially in the United States and Europe [167, 177] . However, a recent study has shown that in contrast to fistula, the incidence of abscess or perforation is higher in the first episode of colonic diverticulitis than in a repeat episode, suggesting that recurrent colonic diverticulitis is not a poor prognostic factor [178] . Another study has also reported that more often than not, recurrent colonic diverticulitis is not accompanied by abscess in patients who previously had complicated colonic diverticulitis with abscess [132] . Therefore, colectomy is not always necessary for recurrent colonic diverticulitis in a previous case of complicated colonic diverticulitis with abscess, and conservative treatment is proposed in the absence of abscess. If, however, abscess develops again, the treatment should comply with CQ37.
CQ43: Does any method effectively prevent the recurrence of colonic diverticulitis?
Statement: There is no method that effectively prevents the recurrence of colonic diverticulitis and has a high level of evidence.
Quality of evidence: C Explanation Due to technological advances in diagnostic imaging modalities and treatment techniques, many patients with colonic diverticulitis have been treated conservatively in recent years. Consequently, preventing the recurrence of colonic diverticulitis is currently an important challenge. This issue has been investigated mainly in the United States and Europe. First, a study investigating the effect of dietary therapy has reported that the recurrence rate of colonic diverticulitis decreases with an increasing amount of dietary fiber intake [179] . However, it is unclear whether recurrence or remission of colonic diverticulitis was confirmed from imaging findings or simply from abdominal symptoms in this study, and thus it is not plausible to conclude the beneficial effect of dietary fiber intake on the prevention of recurrent colonic diverticulitis. Second, a study investigating the effect of drug therapy has reported that mesalazine is effective in alleviating abdominal symptoms associated with colonic diverticulitis as well as preventing recurrence [180] . However, drug therapy with mesalazine is not actively recommended in Japan because the national health insurance system does not cover the procedure. In contrast, probiotics is thought to have no preventive effect against the recurrence of colonic diverticulitis, although they have been shown to suppress abdominal symptoms after remission [181, 182] . Also, a recent study has reported that the nonabsorbable antibiotic rifaximin effectively prevented recurrence of colonic diverticulitis, but because the clinical characteristics of patients were often unclear, it cannot be said definitively that rifaximin prevents recurrence [183] . Taken together, despite the multiple studies that have investigated the prevention of colonic diverticulitis, the current results are not supported by high-quality evidence and therefore further investigation is required.
